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The obesity pandemic and its associated co-morbidities have been attributed mostly to chronic 33 excess calorie consumption. In healthy subjects, excess calories are directed to adipose tissues 34 where they are stored as triglycerides (TGs). However, when some poorly defined threshold for 35 fat storage is exceeded, as occurs in metabolic syndrome, adipose tissue becomes insulin 36 resistant, suppression of lipolysis is diminished, and the increased lipolysis of adipose TGs 37 elevates circulating free fatty acids (FFAs) (19, 90) . This excess circulating fat can be deposited 38 in non-adipose tissues, which can result in cellular dysfunction commonly referred to as 39 lipotoxicity (9, 108) . In skeletal muscle, lipid-mediated signaling appears to be involved in 40 insulin resistance (58, 80) through the effects of several molecular species (58, 96) . Skeletal 41 muscle insulin resistance is important in the development of type 2 diabetes (19, 21, 86) . hormone-sensitive lipase (HSL) and monoacylglycerol lipase (MGL) (111, 118 1α (PGC1α) coordinates a broad spectrum of adaptive responses in muscle (3, 37-39, 66, 67, 89, 139 117). Skeletal muscle PGC1α coactivates transcription factors such as PPARα and PPARβ/δ to 140 promote expression of proteins critical for lipid metabolism (62, 81, 88 PPARα and PPARβ/δ are members of a nuclear receptor family important for regulating both 150 metabolism and inflammation (23, 33, 74, 110) . PPARs form heterodimers with retinoid X 151 receptors (RXRs) and bind to specific DNA sites known as PPAR response elements (PPREs). sufficient to increase mitochondrial biogenesis and endurance in skeletal muscle (27, 36, 75, 164 107), outcomes that might involve PPARα, PPARβ/δ and/or PGC1α-dependent transcription (27, 165 36). These findings suggest that at least a portion of the exercise adaptations that enhance the 166 skeletal muscle capacity for lipid metabolism can be induced by simply replicating the increased 167 exposure of this tissue to an appropriate lipid source. However, this lipid intervention also 168 caused skeletal muscle insulin resistance (27, 36) , the opposite of the insulin-sensitizing 169 response to an exercise intervention (10, 26, 31, 43, 91) . These studies reinforce the idea that 
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